Transcriptional repression of the microphthalmia gene in melanoma cells correlates with the unresponsiveness of target genes to ectopic microphthalmia-associated transcription factor.
In the melanocyte, expression of genes required for pigment formation is mediated by the microphthalmia transcription factor, which is also critical for the development and survival of normal melanocytes during embryogenesis. Here we show that the expression of the melanocyte-specific isoform of microphthalmia transcription factor is lost in a subset of human melanoma cell lines, accompanied by the repression of tyrosinase and tyrosinase-related proteins 1 and 2, the three transcriptional target genes for microphthalmia. After the forced expression of microphthalmia transcription factor in melanoma cells where the expression of endogenous microphthalmia gene was found to be extinguished, no restoration of the melanogenic phenotype occurred and the transcription of the three microphthalmia transcription factor target genes remained silent. The transcription activation domain of microphthalmia transcription factor, tested as a GAL-MITF fusion protein, remained fully functional in these cells, however, and ectopic microphthalmia transcription factor localized normally to the nucleus and bound to the tyrosinase initiator E-box in gel retardation assays. Thus, the block of differentiation in microphthalmia-transcription-factor-negative melanomas extended the transcriptional repression of the microphthalmia transcription factor gene alone, and endogenous promoters in these melanoma cells became no longer responsive to microphthalmia transcription factor when this was substituted exogenously. The data presented suggest that a specific nuclear context is required for the transcriptional activation of the melanocyte markers by the microphthalmia transcription factor in malignant melanocytes and this specificity is lost concomitantly with the transcriptional repression of microphthalmia transcription factor.